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DIAL ASSEMBLY WITH MAGNETICALLY BIASED REED SWITCH 
PRIORITY 

[0001] Applicant claims priority to provisional application Serial Number 60/465,839 filed 
April 25, 2003, entitled "Dail Assembly with Magnetically Biased Reed Switch". 

TECHNICAL FIELD 

[0002] The present invention relates to dial assemblies for use with magnetically driven 
gauges and, in particular, a magnetically biased reed switch for indicating a certain liquid 
level. 

BACKGROUND OF THE INVENTION 

[0003] Magnetically driven gauges are commonly utilized in measuring the liquid level of 
liquified compressed gases such as LP gas. These types of gauges are commonly employed in 
pressure vessels. The gauge assembly typically has two parts, one being a float assembly and 
the other being a dial assembly. The float assembly generally comprises a float which moves 
in response to changes in liquid level. The float assembly has a gauge head for attaching to 
the vessel. As the float moves in response to changes in liquid levels, the tank magnet of the 
float assembly rotates corresponding to changes in the float position. The gauge head seals 
the float assembly from the outside environment. The separate dial assembly is used in 
connection with the float assembly. The dial assembly is mounted on the outside of the gauge 
head and positioned such that it is operatively adjacent to the tank magnet. The dial assembly 
typically has a back with a pivot pin, and a dial magnet which is rotatable about the pivot pin. 
When the dial assembly is mounted on the gauge head, it is positioned such that the tank 
magnet and dial magnet are magnetically coupled. Thus, as the tank magnet rotates it will 
cause a corresponding rotation of the dial magnet. The dial magnet can include a pointer 
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either as a part of the magnet or as a separate piece. The pointer can then be used in 
combination with indicia on the dial face to provide a visual indication of the liquid level in 
the tank to the user. 

[0004] One disadvantage of these gauges is that the tank may be located where the dial is 
not conveniently observed by the operator. To address that disadvantage, dial assemblies 
have been used which include a resistive element in order to provide a continuous and 
instantaneous transmission of a signal representing the tank level to a location remote from 
the tank that is more easily viewed by the user. Such a dial assembly is illustrated in U.S. 
Patent No. 4,987,400. These dial assemblies have a disadvantage in that they are costly to 
construct and require circuitry to match the output with the remote gauge. 

[0005] There has been a continuing need for a low cost remote indicator of the fluid level in 
such a vessel. In many applications, it is not necessary to have a readily visible indication of 
liquid level available to the operator. What is desirable, however, is an indication of low 
liquid level so that the operator may refuel before exhausting the fuel supply. The present 
invention provides a dial assembly which may be used with existing float assemblies to 
provide a remote indication that the fuel is low and refueling is appropriate. The present 
invention has the advantage of being easy to construct, requires little sophisticated circuitry to 
implement and can be retrofitted on many existing float assemblies. 

SUMMARY OF THE INVENTION 

[0006] In one aspect, the present invention relates to the dial assembly for use in a 
magnetically driven gauge. The assembly includes a first member which has a pivot pin 
extending therefrom, a dial magnet which is rotatable about the pivot pin, and a reed switch 
assembly positioned operatively adjacent to the dial magnet. The second member is provided 
to cooperate with the first member to form a housing for the dial magnet. The reed switch 
assembly includes a reed switch, a bias magnet, and electrical leads to the reed switch. In 



2 



11201/11802 



addition, the reed switch assembly may be integral with the dial assembly or may be a 
separate unit which is attachable to the housing of the dial assembly. The bias magnet 
functions to hold the two reeds of the reed switch in contact, thereby allowing the reed switch 
to form an electrical path. The reed switch assembly and the dial magnet are positioned 
operatively adjacent to one another. In operation, when the reed switch is in a first orientation 
(for example, the closed orientation where the reeds are in contact), the poles of the dial 
magnet are also in a first orientation. Preferably, the poles of the dial magnet are on opposite 
sides of the pivot pin and rotate about the pivot pin. In the first orientation, which may be the 
reed switch closed orientation, the dial magnet can be rotated through an arc in which the reed 
switch will remain closed. Any position on this arc would be a first orientation position of the 
dial magnet. The reed switch is held in a second orientation (an open switch where the reeds 
are not in contact) when the dial magnet is in a second orientation. The second orientation of 
the dial magnet would be any position in the arc of rotation of the dial magnet in which the 
reed switch remains open. Thus, the invention allows one pole of the dial magnet to pass by 
the reed switch without causing the reed switch to open, and to cause the reed switch to open 
when the other pole of the dial magnet passes by the reed switch. Thus, the invention allows 
for a construction of the dial assembly having a reed switch assembly wherein the dial magnet 
can rotate more than 180° but only cause the reed switch to change orientation when only one 
of the dial magnet poles pass nearby. Passage of the other poles of the dial magnet does not 
cause the reed switch to change orientation. 

[0007] In a preferred embodiment of the present invention, the first member of the dial 
assembly forms a base. Extending from the first member is the pivot pin. Rotatably mounted 
about the pivot pin is a dial magnet. The dial magnet may either include a pointer as part of 
the magnet or be attached to a pointer assembly. Mounted between the pointer and the first 
member is a dial face bearing indicia of liquid level. A second member forms a cover over 
the dial magnet and pointer. The cover may include as an integral part, the reed switch 
assembly. In another preferred embodiment, the cover may define a receptacle for receiving a 
reed switch assembly. In one embodiment, the cover may include a receptacle into which the 
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reed switch assembly can be received. The reed switch can be held in position by friction fit, 
mechanical means, or by adhesive. Alternatively, the cover can provide a projection onto 
which the reed switch may be mounted by friction fit, mechanical means, or adhesive. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0008] A more complete understanding of the invention can be had by referring to the 
following detailed description, together with the accompanying drawings wherein: 

FIG. 1 is a cross sectional view of the present invention together with a partial cross 
sectional view of a typical gauge assembly; 

FIG. 2 is a frontal view of the dial assembly; 

FIG. 3 is a schematic representation of the reed switch assembly shown at cross 
section; 

FIG. 4 is a schematic cross section of the reed switch showing the switch in the closed 
position; 

FIG. 4A shows the induced magnetic field in the reed switch when not influenced by 
the dial magnet; 

FIG. 5 is a schematic representation showing rotation of the dial magnetic poles about 
the face indicia; 

FIG. 6 is a schematic representation showing the reed switch assembly in a closed 
position and the influence the aligned dial magnet pulls showing that the reed switch remains 
closed in this orientation; 

FIG. 7 is a schematic representation of the orientation of the bias magnet pulls and the 
dial magnet pulls so as to induce the reed switch to be in the open position; 

FIG. 8 is a schematic representation showing the dial face and a mark of rotation 
through which the reed switch assembly is held in one orientation; and 

FIG. 9 illustrates a perspective view of a dial cover having a receptacle to receive a 
reed switch assembly. 
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DETAILED DESCRIPTION 

[0009] Referring now to the drawings, wherein like reference numerals designate like or 
corresponding parts throughout the several views, there is illustrated in FIG.l a dial 
assembly 10 of the present invention which is mounted on gauge assembly 20. Gauge 
assembly 20 includes gauge head 22 and attached to gauge head 22 is support member 24. 
Attached to the end of the support member 24 opposite gauge head 22 is float arm 26. Float 
arm 26 is connected to shaft 28 which is rotatable about axis 30. A mechanical gear linkage 
(not shown) as is know in the art connects shaft 28 to transmitting shaft 32. Transmitting 
shaft 32 is rotatably mounted in the gauge assembly 20 and is rotatable in gauge head 22 and 
support member 24. Gauge head 22 defines a passageway 34 which receives the transmitting 
shaft 32 and can include bushing 36 in which transmitting shaft 32 rotates. Attached to the 
end of transmitting shaft 32 opposite the end of the shaft linked to float arm 26 is tank 
magnet 38. As liquid level in the vessel changes the float (not shown) will cause the float 
arm 26 to move and through mechanical linkage cause rotation of transmitting shaft 32. This 
will in turn cause tank magnet 38 to rotate. Gauge head 20 is mounted on tank wall 40 shown 
only partially. 

[0010] Dial assembly 10 has a back member 50. Extending from back member 50 is pivot 
pin 52. Rotatably mounted on pivot pin 52 is dial magnet 54, either as part of dial magnet 54 
or as a separate attachment is pointer 56. Also attached to the back, is dial face 58 which is 
marked with indicia indicating various tank levels. Attached to back member 50 is cover 
member 60. Cover member 60 defines a receptacle 62 to receive reed switch assembly 64. In 
one embodiment, the reed switch assembly 64 can be an integral part of the cover member 60. 
Alternatively, it can be a separate unit which is attached to cover member 60. The pivot pin 
can be attached to cover member rather than to the member back. 

[0011] FIG. 2 is a front view of the dial assembly 10. As can be seen, dial face 58 bears 
indicia of liquid level. Shown in phantom is dial magnet 54. Connected to the reed switch 
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assembly 64 (shown in phantom) and extending from the dial assembly 10 are two electrical 
leads 70 and 72 for connection to appropriate circuitry. 

[0012] FIG. 3 illustrates the reed switch 80 attached to a bias magnet 82 and leads 70 and 72 
to form a reed switch assembly 83. Reed switch 80 has a housing 84 which contains a first 
reed 86 and a second reed 88. Each reed is connected to a corresponding first and second 
electrical lead 70 and 72. Illustrated in FIG. 3 is a gap 94 between first reed 86 and second 
reed 88. This shows an open switch, i.e., electrical circuit will not be completed because the 
reeds are not in contact. In the preferred embodiment of the present invention, when the bias 
magnet 82 is positioned next to the reed switch 80, the switch is biased closed such that 
reeds 86 and 88 are in contact as show in FIG. 4. 

[0013] FIG. 4A illustrates the bias magnet 82 with a north and a south pole. In the absence 
of other magnet fields, a bias magnet induces the attraction of the two reeds 86 and 88 by 
inducing a south and a north pole in reed 86 and a south and a north pole in reed 88 such that 
the two free ends of the reeds are drawn together to make contact. The bias magnet 82 places 
the reed switch 80 in a closed position. As can be seen in FIG. 2, in these dial assemblies the 
pointer will generally rotate approximately 270° from the full to empty positions. Thus, if 
one positioned a reed switch at the 20% full tank position. As shown in FIG. 5, if the north 
pole of the dial magnet 54 corresponded to a full indication on a dial face and a reed switch 
without a bias magnet was positioned at the 20% mark, the reed switch would close when the 
south pole of the magnet came close to the switch, closing the switch. If the reed switch were 
connected to a circuit which when the switch closed illuminated a light, the light would come 
on not when the tank was 20% level, but when it was close to full. As the dial magnet 54 
rotates further, the switch will open and then close again when the north pole draws close. In 
the invention, the bias magnet will function such that the reed switch will not be activated by 
the passing of one of the magnetic poles of the dial magnet, but will be activated when the 
other magnet pole becomes properly aligned. 
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[0014] Referring now to FIG. 6, the reed switch 80 with bias magnet 82 is positioned over a 
portion of the dial magnet such that the north pole of the bias magnet 82 is aligned over the 
north pole of the dial magnet 54, and the south pole of the bias magnet 82 is over the south 
pole of dial magnet 54. For ease of illustration, FIG. 6 shows the bias magnet positioned over 
the entire length of the dial magnet, but it is not necessary for the bias magnet to be long 
enough to be able to extend over both poles of the dial magnet. 

[0015] The reed switch and bias magnet can extend across the full diameter of the dial 
magnet or only a portion of the dial magnet. When the north and south poles of each magnet 
are properly oriented to each other, the reed switch is held closed by the magnetic field. Thus, 
even though one magnetic pole passes under the reed switch, the reed switch will not be 
activated because the two magnets will not be properly aligned so as to open the reed switch. 
FIG. 7 shows that when the north pole of the bias magnet 82 is over the south pole of the dial 
magnet 54 the reed switch is opened. 

[0016] It will be appreciated that there will be some hysteresis such that the reed switch will 
be open when the desired magnetic pole of dial magnet 54 travels through a certain arc. In 
other words, on each side of the alignment of the appropriate poles, the switch will remain 
open within a certain radial arc of travel of the pole on the dial magnet. The hysteresis can be 
used such that the dial magnet and reed switch can be positioned such so the reed switch 
remains open between the opening point on the arc and the empty stop. Referring to FIG. 8, 
illustrated is dial face 58 with an arc 100 drawn. One of the magnetic poles of dial magnet 
would be aligned in the center of arc 100. On each end 102 and 104 of the arc 100 the 
magnetic strength of the dial magnet is sufficient to allow the reed switch to open. Thus, as 
the dial magnet rotates from the full position, the reed switch assembly 1 06 will open when 
first end 102 of arc 100 passes under the reed switch assembly 106. This will open the 
switch, and when a normally closed to open circuit is provided, the opening of the reed switch 
can cause activation of a level warning signal. The level warning signal could be an 
illuminated light or a sound from a device, or other signal or combination of signals. 
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[0017] A number of factors can affect the opening and closing of the reed switch and the 
length of the arc over which the switch will remain open. These factors include the shape of 
each magnet, the strength of each magnet, and the distance of each magnet from the reed 
switch. Each of these variables can be selected to affect the desired opening of the reed 
switch and to some extent the length of the arc over which the reed switch will remain open. 
The present invention can be used with well known dial magnets as shown in U.S. Patent No. 
4,987,400 or with shaped style magnets as shown in Published U.S. Application No. 
20020088278, Liquid Level gauge with Removable Hall Device. 

[0018] The leads 70 and 72 from the reed switch assembly are hooked to an appropriate 
circuit. This circuit can be constructed so that an indicator light will be illuminated when the 
contacts of the reed switch are in the open (non contact) positions. As is known in the art the 
circuit can be constructed such that the light would be illuminated when the reed switch was 
normally opened or illuminated when the reed switch was normally closed as desired. 

[0019] In a preferred embodiment of the present invention illustrated in FIG. 9, the reed 
switch assembly 1 10 is a separate unit from the cover member 112. As shown in FIG. 9, the 
dial cover 1 12 defines an opening 1 14 for receipt of the reed switch assembly 110. The reed 
switch assembly 1 10 includes a carrier 116 dimensioned to be received within the 
receptacle 1 14 on the cover member 112 and contains the reed switch and magnet (not 
shown). If desired, it may also contain circuit components. The reed switch assembly 116 
can be held in place by friction fit, an adhesive, by providing a tab 1 1 6 on the cover 
member 112 and a detent 118 (shown in phantom) on the carrier 116. As will be appreciated 
the method of attachment of the reed switch assembly 110 can be reversed, for example, the 
cover could be provided with a projection that could be received within a receptacle on the 
reed switch assembly. Thus, any means to attach the reed switch assembly to the cover which 
positions the reed switch assembly operatively adjacent to the dial magnet is appropriate. 
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[0020] Thus, the present invention provides an assembly in which the reed switch will be in 
a closed position when one pole of the dial magnet is in a first orientation on each side of said 
pole. The reed switch remains closed as the dial magnet travels outside said first orientation. 

[0021] Although several embodiments of the invention have been illustrated in the 
accompanying drawings and described in the foregoing detailed description, it is understood 
that the invention is not limited to the embodiments disclosed, but is capable of numerous 
rearrangements, modifications or substitution of parts and elements without departing from 
the invention. 
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